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tiS¢ifeffi£€ai  #$8#ifes  #ffiiF#RE*  tisd  fa&#¢  €Sme  ####€*  *ngen  *thtl
#tiffitl&&S  ffiBS#fagr  ®f  S±givtfi   S"#€  givp£1#  esnti®grn#d  fty£&th  *ts¢
S#pS#±rmenS*
iferffi   Spffiffi*#l¢a&ftys   &fa  ffi*   Sfath"ffi   S#fiLS   &tr#  "rae   tir#  faife
*aeh&ffifa¢¢eegr*   faB#   @m  ####rs#   "#utlt  thffi  ipesti!Sifefiae###   r#ffiti*evffi   grfrgffi*
ifeed   tiivema3ti  #Smed*ffifi   strHd*  Sgivfi"&ftffiSdi  ff#  the  prpi &*S   fe#ft
tfaE#   #fi€  ffiesffi±Ggra£**  tied  enS  *S#ffevREB&c   cg#ffi€,€   ti#ffiffi  t&hS
eeesasq*ffifty*   S®eepgrrtytsen3&®'mg   tl#   gr®tidin®   *#Sed   ®F   the   pugivf iffi*
%¢Hffima#*   REensflHt*eyn  €*  &h*  *fe&rd   Sfrtyuff  RE"¢ha  u*ed   tife
t&c#£€*aSGG#c  ttnd  the  €ee€&€ftttQgr  Sn#&ests*  tthG*  &th¢*G  ffi#
Bfl  c*fess  a±givfi  *ti€  r¢*d&mLS  m#  tiha  prpsl  #ed  "pen  €titi  S"rmftsS
#a!fttlt"5  crshtiS  Squ&velfifl€*
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&fa  "#  pB&fl&GS  ¢ti*   &n  *ife#ti   E€tt¢#  *ha€  m¢&*fr#r  st#  the
FSS*Sft®  dftyS©ffi€  atf¢€tted  th*  #Sad&ftS  REBxpr*trun**Bm  ®f  pap± E*a
S*¥€#flpnit.  u#Stl  *h€  ¥firfu£**¢€esp€  &GE   €S€  whtit&€*  feffi
€S"£ri   tiffiS  rSad*ffi3   lcagrra¥ee©"*   &fi  Gn  tias"tEth*Bnetl  #ftg&£*tr   esSffi#*+
"€  ma€tr&ae  ape  eepfnyed  rlftee& atma&SS  pw  dS#  fag  f&¥ff
ee*Itgti     jnat  enrel"8tlStt  es*  ffia¢3  bar  grrgivt€#&ftS  anti  pe*fi*&€*tfse5
vyp*tH  t*n5  #®ran*  Sr  thti   g®H&  fef i*#t  E!#&ife*Rg  rG*t*     R®*#it*
demaerftsSFBSed   tfa®£   #&&   rfea£Atgr   Sene&*  "*ti   eEAS  Sdr  givrfifsS
fFSffi  tmr  8#grsr£"Sftt*     &ifean  the   StaegivREt#  vy€Sfl   flsy&ded   f ft&t*
&Stwur*   "&dti3tiFa   Gnat   "REG¥   qu#?ff& 8titt   rast  €ne   frHL#£8   rty#   £n&€l#1
#ffi#&   ttes"#*m*   Sfati   *®#   qucaffSfi fife   ##rmtl   a   mafi!rd£®n  grff#€®sets &#
S#&ut   ffi#   ±#*a£   *ife   zSeyffi##   ffi  ffigiv&aE:ut   ?##¢€ffi*£&®   grtsSfi   ®r   a?*3g
autB   the  m!tltl*ti  "f&#  givQ*  G*ftt9  ffi  ffied*RE  perenffit£&8  giv±th  8r
ffi#*T*     "©  seSfro®*  tl&s#  givfisutted   imas   &ttBfa   *fu¢   *Sed€uL*tt*   #£gr¢3*
£@&&#  tfro*e   aft  ffas   lrmmaff   quap*l£B#   &REm8t*®±Sdi   a  H¢#&tiExpti
Sfaen#c  fn  #*S**"di#  &Srm##   F€tltigftffi*
ffiufut##  ®#p#rfffifffttEfi  "&&fa  ifeS  fafrrfu£ ¥*Ssqftypfi   tS   tltite*mi!&flffi
"ifeBtfuer   RE€asGrmaeEff   fffi  #1#tral   grtiac#givf ffiffi   flffift  ftyes   St#*#ffitiat*#fiife   few
8fty±tt9   A nS*#ti#faS®m  wf tit   fitS  ife€frSffi¢®     #e#  REffi€fiqS&¢H  fi!ifiB€   tfrSfa
S"±n&ffi\ffi  Eec  ae!¢mE  Sf#erfeingS  «1tbe  pene"mL#  wh#  er*rS  ffSwff  gr®F*
Eti&#c#RE*   fret   E*  tr#ti   £Etit&S  ffiff*fft   nm  fafier*,#  whff   €RE#ed`   18#  S#
witfe+Th¥#k¥;&¥####ffi&ife¥Sffi#£RTgffi#?±##*
gife ife¥¢gg¥ftyng*#:c¥ar#*eegiv Sife grsgivfwhS*# # *PeREterty
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p*r¢€ptl®n  t.tt,.
In  a  r®p®rt  try  Smith  and  T*t¢6  &  &£€ca€elg#  ae.  Siy.n
®f  an  attempt  te  E€ln  lRr®"€€8fB  coneSrnlns  the  .matmt  e#
lxpr®treaent  ln  .n  .thalt  f.adlnc  €18.a  which  H&ght  *€cengiv®r¥ar
the  ti.€  ®f  the t*chl*t®tcep**    "* i:ve  ®*p.rlaent.a  ut"  .
*lghteeft  €€11€g€  *tla¢d®fltt  who  h*S  iro*u8t4B¢aed  t®  t8ke  €x.iertr
etv.  ¥F€1lmlhar3r  tftd  p®*ta#S®.t*  and  t®  plrtl¢lpite  lS  *
m*nlmum  ®r  tkl*ty-fltye  tr*1ut&ne  pe*l®da  df  r&r*#  "lnwhee
each.    fine  h8lf  ®r  €®#h  tr&S"ld3  perl®d  iml  fpe'ds  f&&eh&nff
dltrlt&  ®fi*8  tl  Small  sen*€n  with  the  te€h£*t®&ee#€.    the  other
fa€lr  tit  &h.  p€rled  tr&*  rdgiv®ted  ttr  r€8dln8  "t.a.I&l  aft  tit¢
cSntpo I I Gr*
Stt£*tnntl€l  l"p*8T€m€ftt  #&&  th¢un  &n  canpr®h®ntl®n
and  fate)  tiSvewer3  the  lxpreveeent  &#  *atB  fr*  soeteur€d  e3r
r€8¢ing  t€*t*  v`a8  nat  &*  ©r€®t  tit  vee  whanm  en  tnt  c¢tttrollSr*
An€thicr  ®tqtry  ®f  the  ®rre€t  ®r  techlgttl*€8pl€  tr&&n-
1nc  8ft  en  €dqlt  r€Sdlfls  pfcfirBm  "S  €®ndm€ted  e3i  ifen®la*EL€8*T
BSth  .  €®ntrti&  Bud  e#p*rl"ft€.I  €peup  *ere  8&1re%  pro-t€*t.
8nd  p®*t-te*te  ln  8rd*r  t8  enre,luat€  pp®gp€**.    E8th  9r®#.pg
f®11oreed  ti  n®rm&  €€urle  ef  ln.tru€tl®n*   StBti,   Aft  qLddltl*ft„
6H®   p.   &ffi*th  and  T.  R.   Tat#
Ret¢  Atttl  C¢xpreh€n€len  ef  Subjti€t





the  expGrLlasnt&I  €rQap  ini.  glcen  e(€ht.eft  ttrtyl#®  tod  oz**
helf  "lnutS*  tralfl*fiS  s€"£Sn*  utth  the  teeh}Stt*Sc®pa.    The
®xp€rlzaent  tndlcat€d  th.i  the  costfar®l   grcup  vea  not  p€fi&118.A
th"uch  a  l*¢k  ®f  ta€hl.t®*€apl€  tr&lnlfi€,
Ass  t¢tilt  #e*dlftg  €1Be&8  ".  8lv*n  normal  Pee¢£n8
1n8tructlone  ®n  ve¢&ha;Ll&ry  for  raurt€efl  a®*sl®n*  ®r  flft®es
ml#t&t¢s  €ffi¢h  utth  the  81d  Sf  the  tschl*t®Sc8p€.     {n  i.rms
or  the  »€l.®n  #¢'mny  t¢tt  r®*ultt,  the  €la**  made  *1solf!¢&nL
Improvement  iri  rBt*,  €8ng**h¢n8l®n,  and  vee.St=1&r]r.    "c
€#perlaent€r  .tat€t  that  lt  i.  &cagrD**£b&¢  t®  Say  ex*€ttry  hoe
"ch  €&ch  Be;parat€  €1&-*  *ctlv.l¥  contrlbet*¢  t®  tn8  re*ult*,
•ln€e  €h8  Only  tr€1ut&8E  id®n€  wlttt  the  tach!*t88cBp.  "S  W£*h
rm€ate&ary  but ldln€.
#:#£+;£s#:i;£:i:¥#§¥¥¥%€#**leg%#gi#;¥£tiEL¥#Sg££nAgRE,
cHArm  81
pERE*RE®  asp  mee  STan¥
rma  purpmS  ®*  thf a  ctrEpt€r  £S  t®  prGa@flt  tife€  flndln8.
®f  thE  lrmttlg&€lon  €¢tt€€rti&ttti  €lrm  bfi8lc  pf®Slce*  ld  the
8tudyt    Cute  "€  ttl  d€**f.mlft€  pr®Sr€*a  ltt  rsed&ng  &f  eny  wer.
"da  try  the  test  cleaeSe  €ompa&8`lnfi  the  control  and  €xp€ri-
mcot€l  gr®up*  d«r4nE  the  fe8rt€co  ve€It  exper&m¢fl**    Tfi#
other  pr®b]en vet  to  d&*co"r  Bt  *be  eel  ®r  ttl€  *t'udy  &l€nlfq*
leant  d*rfcaerue#*  *F  tber€  "r¢  aayS  &8*  the  rmum  ®f  pr®€r€*8
hcfw€Gn  the  €¢fttrei  qLnd  rmp¢FSmeasml  ffi*®up.  1n  the  ¢lght
readtft€  &r€SS*
i*     iMrmtlvEENT  S»  nue£RE  AfiiLI"
&n  ®re€r  to  *glee  *`h¢  £*p*t  problem,  the  pr®be$1l±ty
®f  the  €&gr!&#&icaneB  t*r  dlff€r€rtce  betmeen  ttt*  m€Bn  gredc  &€vel
®r  achlevem€ftt  r®r  the  pre-**tfdy  tS&*  Qnd  poet-*€udy  teat  r'®r
®ech  ¢r  the  r&ap¢  eon*pBI  Bud   flv®  esp®p&m€ntB1  €&aBB€s  VA.
d®termlned  ror  €e€h  8r  the  iB1€ht  sT¢adlnS  &r€a*  meafup€d.
Table  11  pr€e€flt.  tR€  r€*ult€  fsr  aa¢h  qr  the  tefl
€laaae€  on  r¢adlnst  r.t€.    F¢p  e#expl8*  lt  I.  .€en  that  the
gr€d€  level  *€gr¢  er  3.f5  ®n  f®&dln€  rei€  for  *ite  ¢*perlmnt4l
€18e*  ®f  fourth  Sfader*  ®n  the  *®gt  ¥ak®n  &ft€r  being  ln8€rtt€tcd
edth  the  Bid  ar  the  tactrl.te*cep* vex  l*dr  8p€atqr  th&f*  the
B3®Rn  gr8d€  l¢ir€1  ®r  a.tr  abtglned  ®n  tb€  Group  bef¢r€  the
1&
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slGNlplcA»es  or  PIFPEfiENes  ur  !diAus  aETRERE  rmEngTun¥
TasTiavG Are  aesT-srmv "IRE  pan  rmen class en  lArmci\ma*ffiniT
en REABIRE m"
*  t  I "chlth®
#  t no  mchlttS #S±#*l#%.enatt*#®.%£§gvyng8*L
1T
8xperlment  €*&rt€-€.    A  .t&tl€tic.i  "lgr*18  ehaiw.a  that  ttte
¢b.er`rod  dlff€r€nc€  "€  est  €r€.i  €nati€h  to  BbtBin  the
€rltlcol  requLr€d  for  *LSrilfic&ric®  sit  the  .®1   lev€i.     a+tlGrco
rSr'€*  b£Sed  ®n  th.   18vGl  of  tf givifl€nft€fi  eelG€t€fl®   for  this
ttutryS  lt  ve.  €enci*ded  that  tber€ set  ae  tmig  dlrferenee  ln
lmprov¢cont  ln  r€&&{n€  rtte  for  the  fou\r&h-credo  Gr®ap  which
vat  lnsLru€t¢d  with  the  t*€hl€L®&€®pe.
On  th€  ath€r  h&nd*   Lt  w&a  r®tiRE  tfuLt  the  fcBrLfa-Sred€
cla€a  whl€h  did  net  r€€elv€  1A.trtiL€tlGn  vith  the  aid  ar  a
i.chlst®s€es€  dcca®r..trattd  8  SAsnlricflnt  lmpr®vencnt  ln
re.dln€  rate  during  the  *ane  p¢r&ef  of  tlcafi;*    "€  €*ltl€&l
paLl@  er  2.81  ®bt€&&Sd   fvem  the  ¢1ffer¢#ese  ®f  a®S  &®traen
tfe€  t*c®r`d  tc'.i  utaflL  grade  lmrel  ®r  4.6  and  th*  flp&t  teat
fErs&n   Lmme&  pf  a.6  "t   *lgnlfl&Anfa  &*   thffi   .al   &giv€l.
&t  i5  aeon  that  the  Other  f®tlr  drlai8®S  {flrth.  S!#th,
€¢V&nth* , a,rid  4lgivth}   1n  thB  ¢BA&rol  s*®up  "d*  afi  in.**ure$1¢
progr¢*€  1A  r'qE&dlnG  rate.     Fbr  the  other  four  el&*tiSS  froan
the  e*perltheae&1  grottp.,  only  t.tie  e&qnth  grtd€  dul8  €lgiv&f**
c&n&  ixpr'ovas*nt  ln  reading  rate.    &n  Thi*  co.**  the  diff€r-
®n¢e  ®f  2,5  bet"®n  the  peat-test  g*Gd$   1IeerS&  deSun  Bf  tq.I
and  the  pf.e-te.A  Spa&*  leer€l  mend  qf  5+6  r€8ulted  &n  A
€rltlcal  mti®  of  9.79 wh&ch rm. "ch  €,rest&r  than  that
n€Gded  for  *±8nlfl¢coce  et  the  .OL   lmrel¢    The  dlrf.r€nee*
bGteeGn  fha  tvs  t..tB  r®r  the  #rth*  unti  al#*h*9n¢..  €l&*&e*
rzrm  the  €3¢prramuntal  Sraup  t..r¢  oftfty  1@r*e  easougiv  t®  be
I,i
51givirf ctaat*  &¥  th#   ,SS   fsoel®     The  gxp&#iJBen&ui   ff#'€xp  Sf
tit¢  *eeriitifefr   3*&d®  made  fi  #4eesfatiifG  chft"®e  ®f   iue  "Sn"ffi  ®Sfa##
b¢lns   iffiSt"¢tred  wf tfr  tfu€  .Gf rf  iff  a  *ath£S*¢*€¢p®€
!fa  ves  Sfr¥€gred  thtit  all  t*fi  S&fi**¢*  "d¢  *xpf¢trREaet
ln  *#ttdilifeS  ¢Sca?gr®ben*l¢a  dur`£n€  th*  £esrt€ca*rmch  1#veftts"
Sffitstln   *¥ffitise   3t&} f   alfatr®u§ti   the  ff*Sgiv¢SS  t#a*   @r€a*   caSt£#'h
in  Sn&gr   'Five  Gl&*`S€€  tS  &€  ciffis*#\£¢¢   fas  glgrfrieerfuS*     "*S
mat  L#rs'€   f#r  tth#ee  i3lSri*SSS   {f©u*tfuS   SaE3th*   end   calS#th?   Fr3ae
fbe  sepSrinesetal  areq'grs,   eased   f®p  Gftl#  t.w®  ¢&Ss5€3  tifettFth
#nd  €±givwh}   fftym  tfa€  S®Itt#$1   Smcp8*
S&givlFi¢"tr   lmppeftyerm¢rst   ln     dsir3StSfl.  r#®dEmg  ues
®ba]Irm'vtsd   f\®r   *faffi  ¢rm¥F®l   c*Sxp*   £ffi  ae"dff*   froas€   #£ve,   ftyqnd
€igh**   tl##   fag   fatrS   ¢#pSr*mffitaki   §rrmF   Sfi  xpn&¥   tnfu*   $1ifeh#EL
@*&¢®   {ffeb£S  £¥},     j&£th¢ttffh  th#  atber  #t&S**S   dlff  REt   £"ys"es
€flStigiv   €8   faffi  cla&€£fied   &a  haflvlft5  mRti*   8   S£€n&rl#ent   fftl&#*
ifi  ¢a¢ti  ti&#SS   thc   8€€©giv   tS#£  cacti%  €ee#®  rm8   £aFti®#   *be"  anL€
m¢an  phtlfiimfd   Sit  thffi  pr€-t€3t&ffiti.
E#¢apt   #Sr   tfag   tva   fiftha   Sr&#fi§#   {fro&ife  #ItpSriffi¢asfifil
and   ¢mritF®2} *   tthSS©  iiias  m®   #€*tSti"   iffi##jti¥ens#t   ifl  RErd   ffi¢ti"£fifi
dtBrl#S  the  esper.im€fit   {Teb£€  VTj .
If   1#  ¢fa*€rrmed   &ft  T8bi€  V&   ttrth  an&gr   the  #¢€#fih  Spfadttp
wh&¢h  "c  rsgt   {*i*traec*©d  #£&h  Lh¢  &€tl  cf  the  tfachSSt&*£tipS»
"d#  €iscaff£€eLnt   &mppeven*set  tlu#±ng   tfiG   ±evve3tf fi`fit£®ft   Lft
par&5rapdr  eeAnf ns*     "lS  €1***  "d6  ixprdy#€aer!t  ln  tit¢  &€ctl"d
test   Off  ¥frtr  ®ver   the   r£**t   €Bsfa#     Af i   khB  fath¢F   #LHES*€S  rmtlGi
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RETwiREit  REfve
f#Bue   El.a
TEgTg####¥*%¥#¥F¥¥{¥¥#ELfi¥#filfus"#ELfi
RE   ffiEN ff RE   e!3ifenenREE:@*©£RE
Tun¥ff-rm
fi  t  a asch&ne
gr  #  n#  ffl¢hlnfi
##  £Sam£#&€"S  th&   *S£   £#vel
tl  31tifti#i*ecat  at  *Sff   lev€&
##
rifeBLR  {v
&£EN&F&fifiaifeFw  ffiF  #iFFREHstes  ar   nmAmss  REThwEffiffl   rmELS¥RE¥
Tffitr£RE  ARE  RESTffgTRE¥  ¥gsff£RE  Fkffi  ifeffi  £RASS  es#   £REpifeRE:RENT
aeEN  ifeSREsrm\  REEN&RE
ffi   S  ra  REch*ffiS
gr  H  RE  RESh*ne
fi: g:SRE#;fi:g:: :i  :#;  i#G!
al
tREra V
st€#ZF&cAeecE  err  nlFrREmfcF,  or  &fiAIf  RErmEN  mfus¥Lc¥
TEST(RE  Aaa  ae£T-STtcv  TesT&RE  Fffi  E:Amz  G±A&&  en  I«mcve+usavr
en "RES  BarENIRE
tt ; : E€#::lft€                 ¥ !i8:!#:SEE # :8i  i%:i
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TRELF.  V£
5£G#£F!rIAREue  SF  ItEFPEN£@maff  en  rm#  #ffirmregre  REE*s"rs¥
TREtiTf ife  rfuaun   #esTngffufi¥  T£ST&RE  Frm  RERE  #Lfiss  ##  €RREur\#rsRERE
"   E#irsjaurffiRE  fic#LrmLF`Ffm¢S£S#
-clat& •       ul-`' |lTTL --`    . ...I---. +  -....-,-I..-` I. •*.--_._  rfu
Ilo. jte+A  Grade  Le`ir¢| *.en Grad.  Level Sfr*F¢ffi#¢  , I I t i c&J
S\etrorid  test. F£ #St.   Tffs£                    Effi  Sbfifefflffi #,R*£S---_- -6a
itS £¢ dr*± 3'j +t &,*ff#
h# #jhng. g,# a.i a.h t.?|t+
5t £f b.7 tr+a .t £*ftyS
5# 25 4'3 tr,3 •0 a,OC
6t •£® 5,3 fao+S +Ll to
dy a6 5'3 ly,9 ¢* 1.a?




et BS 6.t 5,9 .2 Gftyg
fry #£ ?,0 T+S *S._A_._.      _        # .er
es ; = #$4EL#:#Stl#                  # §!#!gi#:! ::  ::£  i:##!
a3
14tB  tfim  a  #€ar**  pr`trfiF¢83.
&n  gb.€rvtng  Teb&c ¥tt*  en€  e®e*  that,  t*  a  r€3Qit
Sf  th.  ®*perlmcnt*  ee  8lsmlr&cout  d¢8r€e  ®r  lmprev.zae"t  ®dL
*ent€nc8  faeanlqg  "t  ®b8Eonmad  ln  &ny  ef  th.  ten  eela**€3#
"e  caeet  irEgracvee€8&  "*  #e,esr€ed  fee  the  ta€p€rlm€ntel  €&ft€S€S
lffi  the  flrth  &nd  *lxth  €*GdS*,  where  the  dlrr*ren¢**  bGtrmtr€ft
the  L*€c®nd  &ed  flrBt  &€ats  iaH!r¢  €:rest  enough  tg  be  t±gntr±€ant
€tt  the  .85  loul*
Atth®ufh  Sh€r*  were  rlve  €ltl€8¢t  whl€h  fxppav¢d  aea€``
tasz&  one  ¥e&p  ln  a&ph&S®tialutg*   s*&ti8tlcal  analysl-  retined
®nzy  t"  gredet  {f®urth  end  r&#th  free  tb*  f=®ntr®.1  8r®xp*}
ahftylftc  eaepgiv  chenen  *®  h*  *&giv&r&enftt  at  the  +lot   1give&.
The  eeven€h  gred¢  €xp¢rfmeul#l  #&Gtig*  with  a  aI1  {mpr¢vGmcat,
*hormed  *n®t2gh  pro.8r&tB  te  b€  *l©n*fl€&fil  |t  the  .G5  l¢v€l.
Table  as  pr€.€flts  thti  8lgr&flcen€€  ®r  rilf*®rene¢  *r
fficaris  ®f`  th8  u&€  @r  t,fro  lftti*x  far  p\r*-t€*t  &n¢  prat-t*et  f®s`
ttr¢  tan  €le€*G*  p&rtlclpatlftc  ln  fahs  €espeflm.nt*    Cin€  *®ee,
*f  h¢  i&# lrl  the  Other  paedlns  i****,  that  a  mj®plty  ®r  the
cla8*ics  did  net   lmprovS  a.±sdifl€&gLLly  en  thl.  co*eure®     Cto-l¥
thti  f®urtfroerade  e*pSrlmcat*1  €!&RE,  wh*€h  ah®eed  &n  lxprow.*
son$  3f  1.5,  end  the  fifth-3red*  control  el&ae,  ydylah  p€c¢giv4d
fi  change  ®f  leo,  pr®v®d  t®  ha#€  Sn®#gn  diff¢reri€e  ±n  the  u*e
cr  *ndes  *core.  before  "d  *rte*  €it®  €#p®rlnimt  ln  Order  t®
fr€  ciE6€lfl€d  e*  havln®  lxp**v*d  Glgr&ft€Thtl#.
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S£#hRI&Fsafiaififfi  ftyF  ftEFFREHREff  ur  ELifeRI  EffiREE#  RE.ksTun¥`¥asTSRE  rfe+EN   fflsTjee&Tife¥  fHfa¥£RE  Fen  as#&*  ffth&&  un   SRE&4:!feffiRE:Sra
RE  &#emae3€g  RE#*RE
££©ec 'ife&zS   ffi+rmstffi   Lgiv® i
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sl€3N&FicAve`E  cup  t}lFfREENCF,  OF  nmAnf  n£TREH  pR£-STLp¥
TE8Tias  ARE  pest-8TtDy  TESTlavS  pun  ENen  cLnes  ex  iRArmchfEi&Bflp
car  A7Lp"Br,TIE lne
ClaS N®, ifefln  SrQdca   L€ve-1 ELfafin  tiradS   L®vG1 Dlrf®r¢n¢® Critlcal
Srmnd Tt,t Flr*t  T€et In  ifeun fttitl&•,--I.
'+to 30 5,7 3*6 a.i 4,Ore
ky 88 has hog .2 •01
5t 28 &.h •5.i 1.3 2*89ve
5¥ £9 9.h 5'1 .3 +66
6t 3C t.2 6'3                           'S 1.19
ty 2fi 6.9 6,7                           ,a .|t.
Tt' 3® €.S 6.i                       2,I 2.1#
?y 2S. 7~7 7,?                         ,a •01
8t 30 1®,1 a.3                            I,S l®Sa
8y 22 11,0 8t3 a.7 1'63
A  t  *  m*¢hln€                             **  Slgnlfi#ent  &t  .®1   lgivel
¥  in  n®  ffiSchin®                             a  Slgnlftcant  &t   ®OS   len¢l
ffi&
TffiBLE   *#
Sgen±FSGjLgives.  Sff #iFF"mseE  SF  &maALrs  rmTSma"  "E*S"gr
Tas'r'iffi  Pare   F€afaTw#¥un¥  TasrAEL#  Fen  RAou  #iJL&S  JffiRT   £RI#Rffifesmam
fEN    £RERE+
*  t  ap  "ch&&#
y  * na  "chAn€
ti*  $1en£"#nn*  #S  .#1   1ffirSi
#  &£Snlfi¢*rfu  at   *GS   icafinei
£7
.[t*    anar"£a;un! er  faeAaiRE  fficonESs
"e  *€¢®ed  pP4m&r3r  piungr*Sffi  gf  ttr&s  Gtwdy  "8  don.  t®
d€termln€  wh€tn€r  there  tw&*  nessr  B&gtt&rscaftt  dlfferStr€€  mft€
ln  r€&dfng  p*ffHr®S*  Sut  the  €lcht  r€BdlnS  €*S&*  te#  the  cantrgl
Bnd  enpe#mcotal  Sr®#pe  ¢qrln€  the  *&m*  "€  Stud¥  rm.  lfi
#ra#rS,JS.
The  flr*t  *tqgr  Sit  if*nd'lng  the  enimirer  te  *h&\*,  prgivfr*en
m*  Qhtofm&uts  &ndaruet&un  8ft  tn€  €hcag€  fflr  €&Ek  pinrtlclpat*f]G
*tu8tiwh  ln  peedlfig  &cere&  S¢tve€n  tti#  gr**-*tudy  and  the  pa**.*
8tcd¥  teet*    After  #h¢  ¢itang®  tdlrr€ren€e}  v8*  d€t¢rms»ed  r®r
the  elgth  r€*dlt*#rty  iee*€8  rep  each  atudGffit  &«  the  ¢¢ntrol  aftd
¢xpo#&asen&al  giv¢xpe*  th.  *lgn€fl€dut€ffi  ®€  dlfffresees  ef  mean
Imp,ravuncat  betveeso  thBe*  fitut*fts*  who  ti*ed  ergiv  th®gs  iith®
did  act  s=G€  tth¢  ttisfaSSt®*ca#€  "*  d8£**mitled.     "G  *titt&&q*S€8l
pro,€edur¢  f\Sr  €Blou±tit*n®  the  *1ffiff£¢®n¢ffi  fr*  dlfferen€€  ln
meaft*  ln  lhle  ce*e  ace*  tdflstt**ftl  'trtyi  *det  eaplsyed   &n  the
fir.t  problem  eseept  rftF'  ®n8  selrm*  pe[nt.    €B&cala*lout*
thl€  t8m*  mapti  in;ede  fp®se  ¢amr€pted  st8nd&rd  BeeFS*  ln.Se&d
Sf  Srede  ®qul`relmt..    S&tr€G  a  flun#ti#  Sf  tit®  &tud¢ntt  ch®ced
ie  n®S&tlv€  dlrrs!r€n€e  wh¢n  t`froi=  #lp8t  teat  €corc  ee*  €ublrBSted
from  tfe¢  *.code  €€St  bear.I  1t  ".  ncaes€&ay  t¢  €tlay"rt  the
dlrf®pen€e  eo  that  81&  dlff.pon€€B  "til#  bs  p¢*&tlv*.
Table X  pregSnte  th*  elBfll*lcanee  ®f  dlrr€renes  ®r
q±een  {xprevco8nt  hetseen  the  total  control  ¢rfu  en]petr*ffi¢at#l
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cffi"SL  #REs  REgrEn EREifrAL  &RE#RE  ffitiup5  Prm  ffiE-STLRE¥  TEfiT,lRE
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RT  51Sttf fsSsn€  tit   .¢5   &€ve£
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#,S&d&th®   HF¢###  f¢sp   corfe  ¢#   thth   €#giv*   grdy#tlsffis  dirffitiL3  mts8€RI#ed
fry   tfr€   SSti*8#      £fa   &8   ffifrp€FTed   *be€   aeffi   &S*rty&   REgrG#*aeREifef
grseugiv  *#±#pe&#ed  #ife  tS#fii  es#ft€p®1   ceeS  #m  fan&"#SHRE#t  &fi
?&t¢   {rmti:an  d&#f®,#€giv&8  q#  &eg¢} A   ffi®ffiten¢¢  ife€ifeSttg   {anea"  ti###®#"
ffias*   rty#   &e¥&} I   ft&grhafa€#£S*ftS   %REca#*   ti*#ife#en#ti   n#  trthfa¥ #   &*m
use  tiff  the   &trdsas   {ztsesffi  chSffiS#Ssefi  st#  ts*Effi}*      The  #S*S&   esifeE#ffif
ff*givtips   ee  gftth  trthSp  fefimd*  ti¢aeen**#ffited  "Fti  #FSRErBSS  *ifefi  *ife¢
t¢tS&   €#gr##&rmcewha&   ffi#ffi"?   A#  REffiys#eyfrRESSEst   {ed£#ife#Gn&S`   tsf  #*Ste} *
ffi&#&€*ed   rw€#d*n®   €di&##®#rm*ee   S£   #Yff! A   i&ma*ut   ftystffiAmc   iff&##Saefigffi
rtyf   &#S&} #   aetwti  gr&ass"#fu  #qffi##¢thffftSfca  ftl&#ife#ffl#S  ®#   &*##a *
ifeifeife  ¢#  EfaRE  d£#f®ren#ti#  enti   l#*ffS   tlaeey®ife*   hiRE#ftygr*   *th
ff#®d"es¢   g   ¢#&iffS&   ma&&tr   *©#fift   ffim#segiv  &es   ifeS   *£Em*#£€grset  €#
thi€   ®ti£   3iirmfi&*      "q[   RErtyst"  tlsfffS#esfflmaSgiv   fiffi   ffihnepe   £#   #ff#&#   S#
the   ¢HgrasFfmien&ffi3   ffiFangE   Fgiv#   #RE&ffi*   &£grifefagiv&*ffisffiE*   en¢ae   RE#ti   ti#
Efe®   &eden*   RE#S  unVlfi#tl&   ¢asti3ha  &fi   ifema   €S:gr*ffSeemt  aB&   titgiv   *®#
i#v®|#
The  F®fty#htyfi*fitl¢  S##RTbmrm*&&   ¢#ffiife#  SH&#   S##grcesGed
*faffi   Sth"€#ffil   #aeF±hati"ifS  fath#S   tat   langr#SwfflRES   #ife  wftf*tl  cacffin&z*#*
tr&gritflPe®&*3##ff*   exnd   fty5¢   iBr   S#S   inti®ffi   €Trfuls  ffiS}*      £%   thti!S€
lttst&ut€S#   #trti   givfrE#«nEdi   #S##ca#en€Sft  twtiaG   S"   Sffi&l   *#®¥  ®rses
case&5   #eyRElnde  ®ffitry   th&t   thfaffi  ife#S"c€4   RE¢FS   *thne   £&ifeti&orp
*t±¢ti&#   b®  Ht&pi*!t#ted   &S  €ELesS  S#ce#Sdiif±ffi*     ffim  *thS  SEhc#  #£ey¢
ffiScaS##givffi*   rfu£Rfu   €h®REgiv   ffi   mrmts  diS###ff®RE&   &#   #Sva*   Sg   *h©
Hisifetrfis   ffiestt##   Sfi&#   &fati!  c#£tfi#af   r"fr£#ff   ffc#  tl£##ffi€SS   reyaed&fiS
azx*   greFffigr*ph  aefl##whtim#£®se  esgivr€   Sfi*ripe  en¢ugiv  fad  #S   $18ca*#iREffifa
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S£®N&F£ENGE  rsF  ts&FFfflffi€E  SF  !as##  l&arHortrERERT  REThRE&#  "tE
ENTR®L  AesE¥  ffipRE&REurffiL  mffifimsne  enStgiv&  FEN   ffiE"S¥ue¥  ffEgT&EN®
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HHEEE
#   S!ffftl#1€@ft€   a*   *S#   SS¥£&
¢*4€  SISfl&ff cEitt   #€   *es±   £evei
3fi,
&t  tire  ,¢}   I.givel  ®f  €®flrld`ett€8.     The  en&*&cal  rS*lff  f8r
€BaprSfrotiftaSon  "*   1&rgt  €ut¢ugh  t¢  b¢  8&givEg&#Butt  H&  €b€
*$5  |ev€I*
TBSl€  #&1   whrmrm  that  the  e#per&mdmta*  Srtoup  G*  the
S&*thaE*8ti€  lgiv€L  mid€  aer®  lapp®venent  than  *fre  equ&"1€de
ffi¢fttp®1  sfaup  ®n  *li  .€aLdlnS  Srcag*    the  d&ff*r.nee  {ri  mean
laepfev€ment  en  *enti?fl¢ff  aecaltfft€  "*.  **en&flctnt  &t  the  ¢®1
&evq!1S  avth€rffi*  *h€`  "rlettice  en  ailpfra.b€&l€lnS  ims  ttSgri&ficaife
&t  *it*  .¢S  lev¢S.
On  f€ur  resd&nc  &rtifi#  €mEtdr*  dsr¢i=t¢8  r€Bdlng.  &&?ha,w
betl*iftti,   &fld  u3S  e#   1nd€x}   €hG  -1#Lh  `BrSd€  *#givffr*ancaiatthl
elti*#  ffid¢  uer*  tffiprovcusnt  *haft  the  €Sti*#a3  ¢&&SS§  but  tn€
€®ntse&  €le*I  *he*€d  more  {ffl#sotteermt  on  the  ¢thor  r®tsr  n*$8*
{Tabl€  XllS} *     rfultifetlufih  tft€   lngprovezsent  Btt  *ent€n¢e  mcahifthg
tzt  #€"r  #f  *it€  contrSl  Sr8up  "*  &arc€  But¢ngtifu  *®  b8  €&§selrl€aet
&t  &h€  .a5  leer.I,  none  ¢f  "gi  dlf#*f.en€ti*  **  *hl*  grate  *eere&
"*  greet  eaeu€h  t®  "effit  the  ¢rlt€r*¢".  for  eS€ftSFl¢dLnee  edffpfaqd
ta  thl¢  ,tex###,
es®n€  ®r  the  m€&n  dlrf€ren¢tts  #ffi  THbl.  mlv  f@r  the
*camatith  gr&d€  preyed  t¢  b€  G&Sn&rl¢*nt*     Zto*wer*  the  dlrf€,r*
€n¢c  3f  l¢.¢T  b**wti*n  th.  mean  chln8e  Bf  Tg,Sj  for  tit€  S#p®r-
t"€ntB&  .¢1&¢8  end  the  seeft  €h€ng€  ®r  &#.%  for  the  S®ntr®l
cfngup  ?seduced  .  critleel  r&tfiti  trr  £*1S  l&pc*  ®aeay8h  for
*lgnlrlcm€4B  et  the  *$5   &evr®l  ®f  €onfld€n€¢*     ln  th*€  *Sbl¢
the  cpnSr®l,  group  enrpe*8ed  the  e*p.plm®nt&3  gmup  ®ft  rat£*
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TnBLE  xil
a(G»iFIchNc£  QP  ¢tFFEn£Ncf  on  htiAft  lram¢vmffirm  REtwREw  THE
ccaamffiL  &ve  E#pERlusRT#L  REAt}lRE  anoup5ren  PRE-stony  TE.ST&ue
A.RE   pcj5T-STLBT  TH£TiRE   Fen\  GRACE   pitue'
T®€t *p€plment&l C®ntF¢ a 2Gd ijlrf.rence
hi¢8n iJ+®®n 1n
CbenG,¢ CI`.nE¢ + ife&nte
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TABLE  XIV
SI€NIFlcREfa  or  p!FFmrmcce  OF  AffiAI\i  [fimenJfiae»T  BEtwREAV  "£
rxavm®L  Anm  E¥`rmimaNIAL  8£Ac]rm  enoquDS  Fen  givB~.9Tuny  TEstfne
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€cnt*n¢¢  mesnlntl,,  amd  tfi€  u*¢  B#  the  litd€#*
TGb3€  }C\r  ®h®v*  that  Lh€  dlrf€r€es€  &st\  es#n  lsepmv€-
tnent  Sn  df re€t€d  r€€¢&ftg  end  as*€  ®f  lfad€*  betae.a  the  €#pSP-
1ftSIttel   group  a*%tl  th*  €ontr®1   8r¢t&p  aLt  grjEd€  €Ifiht  aoult  *Igivlf*
&canL  ln  f€tt®r  ¢f  the  urp*#l,ffi¢rtytel  SrSu?  At  the  ,¢*   I€v€&.
Eats€pt  fSF  One  ffi€ngu+S,  compr¢ken*£®ut,   €be  €#per*mrmt&l  €l€hth
cr*d®r*  aed*  mare  1xpr®v€m€tiEt  than  tnt  €gntrB&  pxpll*  *t  ttr¢
&&ac   fev¢1,
1£&+     Sum#fi«#  RE  F&REIRES
Tahl€€  :ftyf   and  #V£E   `tmaaerAaE¢  th®  r®*fty&t*  or  thl¥
&tud#.     E#  a  Stqti#  or  T®bl€  HV&+  ®n[e  €fin  *¢€  £hti*  Lh¢  f®qr&h-
€r&de  ¢an€roJ  grfrqp  aarf  *hti  €*Sh€h*Sred.  eep*rldBeatal  gr¢xpp
mati€  €lgivlf'laBft€  ±mprGveaent  €*81.  t¢eel}  €#  p&te!  "e  fourth-,
e£#th-I  ede  elShth-gruts  ow\p€ri"Sftt**  cle€*€t  and`  *It€  rB"db¥th*
and  €iShth*g"rfe  con&r®5  cls*a®€  ¥5fldft  d¢#A"dtS  &xpmvengflt  ln
€oxprehentl®ns  Only  tit*  ¢&ogivtitwg"riS  €t3*!  fr4ft  the  €xperl-
rautrtt&l  SFmip  and  the  r®qrtha,  rlf*ti-,  aaid  €lSh&hw3"d€  €lfte&S*
&fi  the  €ontrsl  €r8up  €dv*ttee#  &lgr&flcensty  llt  d&r€€t€tl  r€tltiM
lftcf  froth  tiro  €®ntr3l  and  erp*rl"stt&l  #£"hag*ect€  €l&a&€3
"d€   .pr®€r€€€   *n  cord  m¢&ftfns|   the  rqupth~grad€  g¢n*r®i  €i@q*
lxpp®ved  €€gft*f&cantly  ln  par.graph  dre&nlmfiS  ftr,o¢ `;®f  the  ten
cla**®s  d*son8trated  ft  *iEmt*&€&nt  change  &n  .eni&.q€.  aeeouiut®S
the  ¢#p8*irttcfttal  €l.*8e*  at  the  fourth-  entl  ff fthasraLd€  1evelt
*ho#®d  .  true  dlrr®r«nc*  1tr  alpfrob¢tlslnss  and  the  fourth*#t.ad¢
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sl®N!F{CANes  cur  nlFFERE,FTCE  GF  timaAIN   IREcmeRERT  B€Tuses  THfe
c,*ir"SL  ARE  ExpE8IRERTAL  RE^ol#o  caotJps  res  mE-STun¥  TKgTIRE
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ca  «es  TE«  cLAsse.a  car  inn:  £IG¢ur  RENlve enms
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3jLp€rlaewh31   c&£*f  *nd  tfi.  fifth-&pad€  £®ntrSl  ftl&Sa  &ff.ppov€d
•lsoirlc&ntly  let  fhB  u*c  Sf  ,lnd€#.
Or  the  tftn  cla*&83  lnrmlved  &"  tfr*  *tt*dy*  h®th  the
e#prrfffierfeni  antl  €qfltr®1   5r®up*  th&d  nlm€  t=&a*B€8  *houtng
&B*th€¢aent  tn  rcadlftS  t€*t  .eer€*.    furo  clit**&  1xpr®VSd
gn  r&teg  flv€  €1a*.**,  ®n  €¢"prchGflg&qn3   r®ur  I:l*.set.  an
B&*#cted  "SdLftci   ttiro  €l&**e€.   ®n  eerd  mcam€"8!   f3fi€  cla8*.
¢fl,  p*aeg±rftptr  aetLnlfl£|   ft®  €18*8€**  ®n  aent*nc.  uean&nE*   tee
SleeS€I&  ¢n  &*?h&b*tlflnSs  aayd  tvs  €l&**€t*  ®n  tn€  ut*  g#
the  tnd€#*
I"*"vesent  in  the  resdlng  ar€e*  try  th€i  ton  €&&€€SG
Bt  the  .Q5  1co€1  1e  ®l*e  *hBim  4n  ?able  ftyl.
In  'Tible  X\rll  the  $1ert&fl€nasct  ef  dlfr&r®n€€  ln  lxpra¥€-
aeftt  b€tw€¢fi  tn€  €®ntr®1  .8d  ®#p*rlm.at&i  €l&s€€.  it  .Houq+
F®r  the  to&el   gr®upx  8ftd  eS  the  .lxth  and   Seventh  Sr&de   SgivtEl€*
€hSr8  "*  ne  trtze  dlf£*ren¢*  b¢tw¢€#  tnS  '3meunt  or  {xpr®vrm€flt
mde  fry  tfi€  i€®ntpal  and  €xperl"ca€al>,.Bl@*He*.
At  th.  foqSth*Smd&  level  the  aantrgl  Sr®up  *t±rpa**ed
the  €xp€rlm€ntal  c}a*t  la  lxpr®v&ne:nl  8n  dlr€¢t€d  r€&dlft8
and  p4ErGSF&ph  c®mpr€hensloni  &t  the  flFthas"3€  level  the
€xp€rlir`entB1  €&n*.  &apr®ved   -1€nlflcantl¥  aer®  than  ttr€  con+£r€1
€r®upS   end  &L  the  eighth~flred€  l¢v€1  the  cx?€rlrr.gntal  €iaac
Surpae8¢d  the  control  cleft  ln  lmpr®VREcftt  gn  dlfc€tcd  r€&dln&
end   the  ua¢  ®f  lttdiex,
unp#RE  }S&
Stffiffi#m:y  #RE  unS*¢fiifet¢#RE
¥*      SunrmffiAm¥  ffiF   asrs¢rm*mE
The  fyttFgrffis#   ®f  t#±#   ±tirtyaly  ng&*   Ew   avma}t*@S#   tfaS   eys#  ®f
th#  ¢ficfa**S¢Sengre   S€   tift  #&ff   *se  €ts&#ftEfeff  *S**£tiffi   ffl   Grad€ts
four   tfa*®REgiv  *lgivt  ®t   Sh#  #£"#fe#thffi  gfifeSg}€   #I±dS*FG#*   REffipfafa
###®S*#m*       £r¥   ®#€thgr   fa®   REfaffi   &fi33   SRE*3&&ft&om*   rm   at*ae#t  fitima#
REtie   tse   ftymseyfftr   tire   ffi"**tin*£      F&ff**#   rm*   HifesF€  Q"#   #&Srs*#*
£#ntht   prSRTtip€S   S"   *#*di*ifeS  fflffiff  ti!Sr   Sfa&  ff&#ft#€#   #a#t&S£#fit*#ff
£It  tit¢  *#esfl#¥     Sffi€Sfldis  RE#   €fusrg  angr  **ffitilfftlenf  d&ff¢#SItES
&fl   thR.  eRE¢unt   ef   S"#uti#ifes#nt   maLH€   b¥   SthffiGes   €!ttStiis#   ffff=ffi£V3ns
trnd   *hE*G  a®t   r®&S&v&ns   f n*&givS*S®m  uttth  fatt*  a&ti   Sf  thtt
€@ffib&Sttlti€Sp®*
Pgivtrfi£€Sgivs*lnff   *fi   &h#   *fttffiffitfrsves±rm  amarS   &£T  prp£#S   £"
tth€   x=esnsffSi   €&titi€S*  €wi   Ails  F"gr*£#   #fi  the  €##***ffiffiftiLl   €&n*SSS*\
i"¢n  ca   ueffigivffi#t$8n  "8  "tl€   ff#  fah$   1m&S&&&ff¢REer   q*iE€&i¢at  mGfilt€
tiQttmeen  tits  g3ntres&  thfl8   S#pdgrfffi€"t3&   firosep#  fat  Sffich  ®r  *hc
g*adi€   lgr#t8*   ftS   €hRE#*r&€rm€  ti&*ffSr"H*S   &n  t#fi   lm&G*lfffimaee
rm#   ®fa&€mrsti,       Et   "€   B$8mREti&   &trgiv#3#®#®S   tbay&   *hffi   tiima   SFffiVA#*
hflve  d[pprm#&"t€&y  the  *REti   &imre±  ¢f  "*aL&   ab&lAt#*
Btt#ere  *ttirtlftti   &se*€ru¢t£Sn  er&th  thtt  &aghlst®e#ffiffti*
froth  thG  pegiv&l*  wiffi  wtsr&   *q   frc   t&Sgltt   hgr  "ca  u*€  tip  t3#®
RE*#trlnfl!  m"S  *hE&rF  ts€pn*rs  w®rS  ifer&se€ed   ¢8   *hrs  SurF$8es  SF
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tacnlitmcgpe  .nd  the  lflve*tlga&t*®n.    Al*®*  prior  to  the
ln.tfnetl®tr#i  perlS¢*  ®a€h  p'tipll  {m  the  €®n*r®l  and  usp¢ri-
m€nta]  gre#p*  imer€  &dmlnl*t€r€d  th.1®"  SllSflt  Reading  T€.t.
Form  Ou.    At  the  Cnd  ¢f  the  ln*trueLion€l  ¥erlod,  $8sh  ®f  ths
pxpil*  tEra*  3lven  &coLh®r  form  {rm}   ®f  th*  a*m®  t€.i.     Gal
fcllcorlftg  ths*  pr®¢tdt[rS,  ta*ch.rt  ¢euld  m*eiur&  prpll  pp®Sr€a€
1n  8lEht  &ree.  of  r®adlnc.     Scor€*  iincr€  abL&1rted  ®p  reedlng
r*t..  seenp#ehane&o#,  dlre€t¢d  r®edingi  eerd  ffieathln€,  "mgrnpn
eemppchrm*4®n*  *€ntca€e  mS&#1nG,  alphob€&±*In8*  and  the  ue€
®r  the  1ed*#*
Clea*SS  whl¢h *cr€  d€elsast¢d  &€  tiro  €8tttr®l  group
fel}aFwetl  th$1r  fagrl*r  8€h*dul€  tat  prae*dure  &n  rese&vln©
matins  lft*trtictiofl-    Piapl l*  1n  the  G#psrlaeftt8l  clas8€e`
31&¢  r¢€«av€d   *tend*rd   ln*ti`uetlon,   Bad,   1n  &¢d+t&pffi,
r€#€ivcd  approxlmt.l¥  tvedity  m*mut€a  or  dr&&1  vlth  the
tachl.t®ez=op®  per  day  over  a  p€r&od  @f  f®urt€8tt  y€€ka.     £8
iEBstd,ut=t€ng  the  drl l&8  with  the  techl8toac¢p€,   the  i.aGhar3
who  t&tight  &h*  a#p,*rlm8nt®&  cl.3*€a  fcll®w€d  dlr€€t,lgn8
which  ¢tae   1S  t  merm&S  publl.had  faer  tlt*  3{€ytt®na  Coapsnyj
the  ¢¢"pany  i!thlah  *€llt  the  €&€hl.to&c®pa.
Th.  plan  f®11ow€d  ira*  d€Gf ffined  pr€8r€.S&vS&y   to  glve
the  paspll*  RE®r€  f&Sur¢t,  #uabers*  verd€,  phrft&¢e,,   flnd  €.ntSneca
•t  ln€r€al€d  f le*h  &p¢ed®    Acc®rutln8  te  th.  thanuA1,  the  ink
*trii€tl®fl  imuld  bring  aLbout  lxpr®v€d  r¢adln®  ShroHgh  better
!'.2
&t**nt&€n3   "*S  ve#£#  ¢v€  ffs##€fi®ft#,   &ifeffi#so**6   Sgiv*ft  S#
ftma#¢hen*&®fi*   thsed  Fr$5er   ±Sft   tS  rsgiv*  ¥&##t#*#S€
£#  rm&ua*ltic  the  €&chl*ftgiv*€Spirs  fie  8n  ##rf   lft  tti#ch&ffi"
f##i*£z*S,   &tt  #ttiREp€  "e  ae¢€  *®  #et€pffi*qe  wh€&fifi#  €a#fu  #&*#S
±n  &hS  ¢ffinEf¢&   fret  en#*r*"¢ft**&   gr®tigr8  xpa#S   *&#'se*f##atlt   pFSgr
r€Se   1#  £in®   €lgife   r€3rffft®  tyr¢fl3  ¢uriftS,  *th¢  p€r€3fiff   GF  tfa€
lmre€**ffitsG#  *#¢  t¢  d€Stirm±n*  wh¢*h€F  $1Gi.Sqr3  f*€rty  fade
Sxpffir&RE¢atel  Sr®mp*   rmrpm#S*d  €1*$8t*   #pSm  tfuS  iaeftiri$1   Sr.ougr
&m  r€tldlttS  pr®firS**   las  the  *4®ht  #¢a8S#ffi  en€*#®     The  *a!ffl]c
*fifatls*£esi  #FaSSff«p€a   *H€  fr*8t   #&#  Sha  #£ffl&#&rsthae¢  ¢#
d&r*Sreyn€fi   Br   mSSnLe*   i!rms   ttxp&®#€ti   lfl   fr®#h   *ngftylftyss*Stt€*      Thtl
.S}   lffifty#±   tar   #*Sitl#&€"¢¢  ae¢   *€*Bt5t€d   ±#  thaw   **tlfty*
i£*     S"ffiffifi¥  cF  se£SEL#&
Sffig9±gg¥ggi fry ffiEL€t*     "ti  S*tit!§#g€tsl  crm#x#*&#
#Th®ved   tfaflB&   &"   rSStifthg   ¥nEvep#Bh3r**$5m   grlw€   fiiasttee   fxp*®tyed
¢"¥ttSh  t®  b#  #lHLs*lfl¢ti   SS  k*v±fiig  grr&,gIr¢*&€S`   S£Smtfitl8fl'€i#
fit  €itS  *tll   i€trrsie     arf  thS*ffi  rl¥€.   t#rS¢  £de#r~&b#   g£#£fe*   fi"¢
¢1Sfr*h   €"d®*v}   tmar*e   ##®n%   S\hg  €#p€r`1th¢#tGI   Epst&ti*   Sfiti   tran&
{f®ttrtfa  nnd  S±giv*h  Sr8d€*}   "¢r3  #roso  the  €®fit#tt&  Sr8qp.     lm
p*ov€tssst&  f®#  *h€  f lv*  ®neups  raftSed  frse  1.S  fSF  th#  #&grfa&tr
tirdL¢*  ®#pm#±ment&&  SF¢"giv  tS  8,6  for  the  r@qrtfrosr*E®  ¢®#tas&
flp®tip-    A*lthatlgh  the  £"ma¥evenfa  m¢€  b#  tfa*  *i#th-®r@d®
cd¥rB*p®&   ffmxp  fir   1®5  and   the   *A«rs#fafr  §rqLdc  ¢nperltt*nt&t
g*grtip  teF   }*ty  "`3   1S**   tfaest   *hatS  #S`qu`ifed   *®p  #±REfirlffimtt*
fr3
&t   titG   *¢&   &giv#aa*   &feff  &carmst&   ®f   is#gripe#fflffiftS   iiffiG   lfi*S€   #RE%I&ti
*ffi   S€   tilffiffifi#ifith#b   &fa   fah€   wS£+   &S¥S&*
Thrg€   S&ffi@*S&,   frifeG  #*ti#*h   £***}*   *ti#   ##£&h   "*S}*   ¢:nd
*h#   tsiEft&fi   { &*SS   free  *fa€  eeft&#S£   5r¢tagrf   antl   tft#  ¢&ffinSdr  femad®
€£*ff*   ffrSm  &fa¢   ¢ifep¢#*aeantaJ,   S#ca"gr   Sffl#*Ses**di   Sset&gfe   ti®   ae
*#,gnifE€Eflt  at  ±h¢  *SS   fowff£.     ife&¥  tife¢  *iestfi  ®f#fi&  ##eni  tits
#®nS#¢&   5rti#?   ±xp#S"ti   tifflStrfffe   i *ff3`    ttffl[   ifeffi   *&ffim&#*##fi&   flu   *fiS
*#8   S®¥®&.
SR  ser&  asBti#&#®£   GlpnfibGS&#£fl9*   ttiS  u*S  S#   €#€   *ndS##
&"ti  #fitrty,  *RE  ¢£fr*#€$  8tlty*ffiff*S  Souufifa  tr  tie  **ffi&f*€rmg  tit
frhaG   +ff3   &esry3#£*     *tn   tine   Sfm#  ffi¢&&uFRE  uri&   REpe#iurBttEEl   ff f*h
ffigraGd  E8tyasegdi   tr#   l*S*   tlutdi   #fa¢  ff&f&fitlg#ffifl*   £8ftSrff i   ©r3ng
&us"RI*ed   #gr   S*ls   ffft   t#es   €®€®ndr   asiBS#tiE#ffi   €u&pfausit*£Sfng}   tl*8
Fi3ttgrtF#   Sflti   g&gfaii   5fftrdS*   ##an   Thffi   caa€gruLr£REifefaS&   Sla*£fi*   *ffigrmaapffia
b#   £*R   #ttri   it,j4   F€*pa&*&¥ffi&gr¥   €m  fiEL*   khifrffi   #kee##r¢   €*fap  ti*S
ti*`   the   ±ndG#}   *frs  #¢ur*fe  S#&ffi€   RE##r#neenthl  es£#m  iffigivrffryE#
fa#   1e5#   G&tl   €tie  f&Fttl   g**dG   ¢en#gr®i   ffltiLti*   fry   E*SS   and   fty#   thffi
ifib*  ae®&*uaS   {r&t¢}   *fa€  fraqrtth  gr&dfS  faflLgr®£   ¢&#$8   im##€aeed
fat   reeHfitffi   FSSa   fry   £*fi*   find   &fuG  €#*pGgfaeffin&#A   €&giv&ELsgradiS
#la**  tr#   &*5ds
Ef  ffilfinti   se   ngfiesror*n3#   &feBfi   *fefa®  ca#¢gr&ffien&frl   Sfi&SS®&  :ffi
thff  fotipSfr*   fl#&ft*   and   tlHutr  flrodffi*  w*   $3@##S¥q!d   h©*w®*"   3*fa
aLnd   #*£  Grate   1®gr**S  I--  ?r©gps**  whi€#  "*  #&SnAficafi*  &fa
gfro   *#\5   as¥®!.
RE
Only  the  fourth  Sr&d3  from  the  ®xpBrlment&1  gr¢ap
n.de  ®n®uch  lqipm¥€n*nt  {a.4}   to  b®  *19nlrl€*at  €t  the  .¢1   ,
1ica/€l.     Oti  8emLen€e  m®*nlnfi  #S  €l&e.€*  mld¢  tnotl§h  pre8r€es
tg  he  €l&e#if*ed  &*  .1gHlflc€nt  St  the  .01   1€vSl,   &lthotigiv
th.  rf rth*  end  .lxth-cr&d®  €xp€grlment&l  €l&.*&s  !mpraversi¢nt
of  1.5  aftd   1.?  rm3  Sl8nlfl€ant  &t   the  .ti5`  l¢v¢L.
H!££=£=aLCE L" ±sen±±±±ee        & ±±±±=±*    men  th`€  cap®r£*
zson&G&  `ifemd  c8ftt*ol   cmup8  rmem  eegivpered  tin  the  &`anunt  €f
lraprovffli!ont  ®ft  *tr¢  *t8ht  p€*tllng  "e&at3r¢8  €®r  the  tatSl  Sroaeps
€nd  ftyBf  ee€h  trr  thf  fl`ne  gr.d€   lgiv€l*,  &ft  8ft&#rflve  Out  ®f
fc*ty-elght  campdrLl.®ut*  "t  *n#r€  raced  t®  be  €neugrh  d&J'#SFw
cn€ev  t®  n&  €lB**lfl&d  &&  &18nlflceftt  tit  the   .¢*,   iev€&.     riL
the  f®urth*Sr&t!e  *ev€l  tire  couttr*L  Sr¢t]p  lxpr®ved  *lEaArt#aat&#
more  tfaen  +fie  #*?€rlm¢ntr&  €r®up  qn  tis**€tBe  rGarilfts  lnd
a.r.graph  €¢xpr€hen**®n*  fr$  1h€  rf ftha8r*d®  ler¢l  t;h€  ¢#peni*
m¢nt&l  utla8*  €|?ppa8ied  the  contrS±  €l&**y  ¢"  *€ftten€e  mfAnlngf
end  &t  the  elgivth-grBd®  &giv*&  the  €*p*plmentdl  €1*"  1ifep*av€¢
sere  ttrrarm  the  ¢ontr®l  €18.3  ln  dlpfi€*ed  rend*ns  And  ttie  u*G
®f  the  lnd€#+
uTf  the  eow*R  esaparlaan*  thet  pr®v#d  t®  bt  *&gfilf±€Ant
at  th*  +05  1e`mal,  rlve  tirere  ln  fever  cf  the  ¢jEp®rl"entS&
€l.*8¢S*    ¥nlt  greqp  "d€  m®p®  £rmgivsecet  than  the  contra&
gr'oap  when  Lh€  t®tel  Sroup*  veep€  campe*ed  ®n  rate,  Blphebffi$1fu
lftSa  and  the  qee  €r  th.  Index,  awe  then  tn€  fSFth  &ftd  .€venth
h#
gr##€fi  tserffi  enxpfiF®S  Sffi  EfphaSdr€fa*SffiS*     Tfe€  eedeac,a   SactsH
#ugrapatiaed   tti®   S#gr*p&ffittfit&l   S#Stigiv'i  fie   ttrE   .ti#   &Sve&   Gut  ,aemgrcew
ifegn¥*¢n  a£   &kS  #¢t±rth®gr&d€   Eenref   anfl  Sft  *tiLnt€#fi¢  ffirmft&fag  fat
ttiS   &givenife~Srffi#¢   &¢iF*&*
{a# *     ¢rsn¢gLuslenE  Aeife   *aREL*ffi¥IRES
Th8`r¢  "S  mat  Sft®`ugfa  ¢wid€ase  t®  €Sft€t#ed€  thfit  the
tSS`fi£HtflBcogr¢  vet   &n  attFifeu*Sftg   fact,Sgr   &st  r¢Sd&mfl   Azaprtl*rffi~
i:3nrsti££   &lfuhSt&giv  #taLlatl€Sl   flfla&#s&S   denftnstr®tSd   &h&t   Sigr&#r
lun"t  pru®p€SS  ima*  esad€  ±ft  *`¢"c  resd*"ff  *k&l!#   rty  #  rmffi#€r
«f  the  €¢n  ff }S*Str,*  pal?t£€&pGting  lit  &hG   e*rdg*     #®pei**   £rLtr
dlmtG   &hthS  fe8t`h   th#  €€ut±rrtyl   fled   ¢xpe*lffiSR€ftl   #&*#S#S   *ftrty«reti
ti5g«€F¥¢e[at   lxpgrrtyvee¢nt   £"  ftfae   rcaH&d&mS  m*RE8£   bAiit   gRTi&fe¥F
ffif  bfa€   ttima   ffrq"pa   denflfl*&p*tttti   *ttffiffirffip&hgr  ¢v¢#  &fae  ¢FHftS#
i,i(   £xp#clfeneftt   fst  ft  #@ptfrs¢±lGr   ffi#B@*     Sfz#.i 1e#  #€tit&1t*  tRTrs
#€eerd®ct  ch®n  *h¢  t"   g.rLirat*p*  "*ts  €¢!¥xpae#eti   an  pr)e±gr¢*®.
The   REpffifl"£ntBl   €laes*es   €es#pS**aed th®€S   ®f   tn&   qEStttra£   €SgivfysGS$
1n  tfu*tie  r®ed&utg   8#lt&Sf   wh*lffi  thca  ¢€n&"l   €14be€€S  mdH[
8tsmlrlSanfafty  REgr€   !mpfHVREBH*   Sbe#  thgiv   €#gr¢*&m'giv€a&   t=lftes€ti
an  t"  Sr€&a.     REa  *up¢*&®rlt#  "s  €be"  lR  angr  p*F#1¢ul@z*
Ski I 1 ®
#&€hoqgh  ne  *"p®*i®F&€y  "*  ch¢m*  try  t.h¢  €lfi€S€S
ln€tr'ticted  try  *n€  aid  ti#  the  t&rfe±*t®a€@p€*  tthe  tixp€rl"¢"t
¢¢t€ld  hqbrti&¥  be  fil&esiflSd  ae  unSttescae*£fty&*     #iit*tREd±ng
lsaproqhBnemt  RE8  asd¢  fry  mangr  Sf  *h¢  clG#S$4  d#rlng  the
pe
rSIELt&vely  SifeGrrt  #*fi®#  8#  fS#mS¢n  ma€ItSS     FSF   eraxplffi*
*enmafi  giv#   ®h®  tSm  Sift3#ffi¢  rmckff   be&"neffifi   lflg  aetl   a*6   prfasp€*a
i fi  t#cffigr#S,ke#G#®fi#     £ft  #ivs  tlu`#S*  &ha  p*®Sr€**  "*  #S"ed  &ff
bg  *t*tlS&*#ailor   &lffftflffiesfttdr     rfe£*n*   flirS  Gl&*ezBS  REd€  *&#fti#*
l€tiftt  fffipgr¢tycaient  Sn  tifr#Sfa®¢   *cftdlr!fi3   €stch  ¢f  fS#gr  qlB#SS€
*hc#€a   a  tl&finft€   &fapf.®v€ft.ffi#t   &n  rGL*€*  as€d   ffiaet`lnfi,   e&giv€hcaav
t£#±ds.b   end   raS¢  ff#   *hfi   `£8edft*i   *Hnd   faese   ti&ai€€   "ri€   *&Snlffi€awh
psestr¢SS  €n  pn"ffiraph  astiat#,&*
¥trS&   SmFaflv€rmasfl&g   S*#ca€t$11$3   €m   &fue   a#ft3   fag   #®ff&givgrS*
ifeS`neicatr*   "&givS   tbc  *t*#SfatiL®rd   &€   fadres   #tsSt   tnst   ffr€fi&   es!itjpn&S±$
ienE3  ?iftySed  Sn  #cflchlmti  titspl#S  *n€  €#p€#4rs¢nk  nnd   &ca   t#ffi  Ftt¢t
that   &fuer#S  unft   &  ffenGlder&b*€   nrmmattn*  ®#  aamgive*S*&i3#  de&seffiz*
fah€  peF&Sfilp&*1ft9  Stiffirfeff s  aEul  €13Sav&S*     If  thttee  tice  ,fSwhSrs
S¢¢S#  have  been  eeffit#S&&£B*  r.€*ni*G  ®#  £mlgiv  Stftyd#  mfgivt  3rmra
#tiRE  rii frGrtint,e
TH$   1xpi£#tltlfiife  *S¢ms   abe£Stt&#   &nait  c¢stalu#tifiRE  Sn
¢#p¢r{{REcnS   £*   givae   q!#¢i!i&ffint   tA¢#haSeyiS   &fi   f@#%$1ns   tiL&t®r**&ti[ft
¢fi  r*&diftg,  &fed*  tnerSfty,   raiBf fag  the  #cadf m¥   lgiv#i  tip
Stiit!Sft¥4   &fl   &fett   ptttrii€   H¢fa®Oi*®
&v€     RE.couffiffi*mA¥IItsiHfa  Firm   FurREE   &¥unlE&
{1}      sfatru&d   a   afm&&tip   *tutly   be,c+..tRAedust*d*   &fa   IG
reeqirmca&ed   thtit  a  third   S'`p©"pi   ®ife*  wh&Sfi  £S  n®S  @vyS*€  ®f
ife¢  esper±maeSa   fag  €xplftyiSti*      &&m¢8   *tef e  z#givtil&&®uttts   g*Sxp
fr?
vett&d  not  be  competlng*  a  aepc  €#cE€*  nrimlu4tl®fl  ®r  an  ®pplled
t.chn&que  €an  b\€  ebt&ln.d.
t2}    tt  i.  further  f€camaseded  unt  .tod.nt&  b€  cl&..*
lfled  8€cordfns  €d  lnt€ll1€€nee  Bud  pee¢lng  ab&iltgr  ln  "
&t&®mpt  t®  detormln®  `wh®th®F  the  t&#Itl8t¢*cop8  i.  €ffeetlve
utth  c€rfaln  try?€.  ®r  e&ut€rit3.
{3}     Thla  *xp®rl"ent  I;rm*  conducted  with  etttdents  ifl
a  typlce&  claBeeroum  &1*untlon.     1t  ls  rcesunrmd*d  the&  8
Study  be  €®ndqcted  ta  detiermln€  &hG  ®ff*€&{venaes  of  ttlchLat¢*










#  Sxp€is€fiffisife±E.    tigiv
RErm®1@*itens   tisegrgiv€*   ###®#ts  Sr  ¥#ch*Et¢*#a#1¢  tr*g**&nffi   iflL
5g¥g¥##i¥:G¥H:#g#¥¥rr¥;.  ±£¥Estffi± £ £E£±±g± frgivfro irtyavp
pftythg#   #®Sfep#  €®      ""¢   #ffs€ti  fff  Sft®  USffi  S*  th;  trSch€#frosi¢caapm
§j:f;i:§±§¥§i§:i§§!!:r`::::::i:::::;::a:i:::n-±.:=Se`::i.a::a,#
fi8ts££EEifeEL#at:tr#¥¥¥£#S##¥fi##¥€edimSevy#iREft*ftRE
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